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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 , 4-5 and 6-7 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Sander et al., Patent No. 6,853,232. With respect to claim 1, 

Sander teaches a method [Col. 2, lines 23-26] for controlling a clamping voltage 

across a terminal of a transistor [Fig. 1 , T1] comprising: providing a first clamping 

voltage in a conductive loop that includes the terminal of the transistor for a first 

specified period of time [Col. 2, lines 27-32]; reducing the first clamping voltage 

to an intermediate clamping voltage; holding the intermediate clamping voltage 

for a specified period of time [Col. 2, lines 32-35]; repeating the reducing and the 

holding until the intermediate clamping voltage is essentially equal to a final 

clamping voltage [Fig. 3, UL1]. 

With respect to claim 4, Sander teaches that the intervals [Fig. 3, Tk, Tab] 
between clamping voltage levels are different. 

With respect to claim 5, Sander teaches that the terminal is a gate of the 
transistor [Fig. 1 , a gate of transistor T1]. 

With respect to claim 6, Sander teaches that the terminal is a drain of the 
transistor [Fig. 1 , a drain of transistor T1]. 
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With respect to claim 7, Sander teaches that the transistor is a field effect 
transistor [Fig. 1 , T1 , Col. 3, lines 44-45]. 

2. Claims 14-15, 30 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gaessler et al., Patent No. 6,772,737. With respect to claim 
14, Gaessler teaches a method and circuit system for operating a solenoid valve, 
the circuit comprises a drive circuit [Fig. 1, 24, 25] coupled to an inductive load 
[Fig. 1 , MV], the driver circuit containing circuitry to control a current built up 
across the inductive load; and a voltage varying circuit coupled to the driver 
circuit, the voltage varying circuit containing circuitry to produce a sequence of 
voltages [Col. 9, lines 11-28]. 

With respect to claim 15, Gaessler teaches that the sequence of voltages 
is a decreasing sequence of voltage levels [varying voltages for energizing, 
holding and de-energizing]. 

With respect to claim 30, Gaessler teaches that the driver circuit [Fig. 1 , 
24] is a low-side driver circuit [Driver circuit 24 is coupled to a low side voltage 
source or ground through switch S2]. 

With respect to claim 33, Gaessler teaches that a driver circuit coupled to 
an inductive load is a solenoid mechanism for a vehicle. The solenoid 
mechanism would be provided in an automotive brake. 

3. Claims 27-28 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Gaessler et al., Patent No. 6,772,737, in view of Mangtani, Patent No. 
5,969,964, and further in view of Menegoli, Patent No. 5,834,826. With respect 



Application/Control Number: 1 0/725, 1 64 Page 4 

Art Unit: 2836 

to claim 27, Gaessler teaches a drive circuit but does not disclose a first high 
side drive circuit, a second high side drive circuit and a low side drive circuit. 
Mangtani teaches a high voltage gate driver for a transistor bridge circuit, the 
bridge power circuit comprises a first high side drive [Fig. 1 , IGBT Q1] coupled to 
a supply voltage source [Fig. 1 , +Hv], the first high side drive circuit to permit 
current from the inductive load [Fig. 1 , Ls] to dissipate into the supply voltage 
source [Col. 1, lines 26-34, lines 40-42]; and a low side drive circuit [Fig. 1, IGBT 
Q2] coupled to the inductive load [Fig. 1, Ls], the low side drive circuit to regulate 
the current build up across the inductive load. 

However, Mangtani does not disclose a second high side drive circuit 
coupled to the first high side drive circuit and the current varying circuit, the 
second high side circuit to allow a voltage drop generated by the current varying 
circuit to appear in the driver circuit. 

Menegoli teaches an integrated circuit that includes elements for driving 
an inductive load. Menegoli teaches a second high side drive circuit [Fig. 1, 18B] 
coupled to the first high side drive circuit [Fig. 1 , 18A]. 

All three teachings are related by being drive circuits for driving an 
inductive load. It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of Menegoli, which 
teaches a second high side drive circuit, with the drive circuit of Mangtani in order 
to form a bridge circuit across high and low power terminals of a power source. 
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With respect to claim 28, Mangtani teaches that each drive circuit [Fig. 1, 
Q1 and Q2] comprises a metal oxide semiconductor field effect transistor 
coupled in parallel with a body diode [Fig. 1, D1 and D2]. 

4. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gaessler et al., Patent No. 6,772,737, in view of Swize, Publication No. US 
2004/00951 83A1 . Gaessler teaches a driver circuit but does not disclose that 
the driver circuit is a full H-bridge circuit. With respect to claim 31 , Swize teaches 
an H-bridge driver circuit [Fig. 1,12] for driving an inductive load [Page 1, 
paragraph 3]. 

Both teachings are related by being driver circuits for driving an inductive 
load. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Swize, which teaches an H- 
bridge driver circuit, with the driver circuit of Gaessler for the benefit of diverting a 
current from the high side driver to the low side driver if the voltage exceeds a 
predetermined level. 

5. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gaessler et al., Patent No. 6,772,737, in view of Ribarich et al., Patent No. 
5,973,943. Gaessler teaches a driver circuit but does not disclose that the driver 
circuit is a half bridge circuit. With respect to claim 32, Ribarich teaches a half 
bridge [Fig. 3, 1 02, 1 04] for driving an inductive load [Fig. 3, L1 , Col. 2, lines 5- 
12]. 
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Both teachings are related by being driver circuits for driving an inductive 
load. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Ribarich, which teaches a half 
bridge driver circuit, with the driver circuit of Gaessler for the benefit of diverting a 
current from the high side driver to the low side driver if the voltage exceeds a 
predetermined level. 

Allowable Subject Matter 

6. Claims 2-3 are objected to as being dependent upon a rejected base 

claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 2: Sander teaches a method for controlling a clamping 
voltage across a terminal of a transistor but does not disclose that the intervals 
between clamping voltage levels are equal. This feature in combination with the 
rest of the claim limitations is not anticipated or rendered obvious by the prior art 
record. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 2: Sander teaches a method for controlling a clamping . 
voltage across a terminal of a transistor but does not disclose that the first 
specified period of time and the specified period of time are equal. This feature 
in combination with the rest of the claim limitations is not anticipated or rendered 
obvious by the prior art record. 
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7. Claims 8-1 3 are allowed. The following is an examiner's statement of 
reasons for indicating allowance of claim 8. The prior art does not disclose a 
method for rapidly removing a current from an inductive load without current 
undershoot comprising: setting a variable current source to produce a first 
current; holding the variable current source output for a first period of time; 
checking if a terminating condition is met; setting the variable current source to 
produce a second current for a second period of time, wherein the second 
current is smaller than the first current, if the terminating condition is not met; and 
repeating the checking and the setting. This feature in combination with the rest 
of the claim limitations is not anticipated or rendered obvious by the prior art 
record. 

8. Claims 16-24 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 16: Gaessler et al. teaches a voltage varying circuit but does 
not disclose that the voltage varying circuit further comprises a variable current 
source to produce an output current of variable magnitude depending upon an 
input signal; and a snub resistor coupled in parallel to the variable current source. 
This feature in combination with the rest of the claim limitations is not anticipated 
or rendered obvious by the prior art of record. 
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9. Claims 25-26 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 25: Gaessler et al. teaches a voltage varying circuit but does 
not disclose that the voltage varying circuit further comprises a current source; 
and a serial chain of resistors coupled in parallel to the current source, each 
resistor is coupled in parallel to a switch, wherein each switch is controlled by a 
control signal, and wherein an effective resistance of a resistor and switch 
combination is equal to the resistance of the resistor when the switch is open and 
is equal to zero when the switch is closed. This feature in combination with the 
rest of the claim limitations is not anticipated or rendered obvious by the prior art 
of record. 

10. Claim 29 is objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 29: Mangtani and Menegoli disclose a first high side drive 
circuit and a second high side drive circuit, but does not disclose that the source 
terminals of the field effect transistors in the first and second high side drive 
circuits are coupled together. This feature in combination with the rest of the 
claim limitations is not anticipated or rendered obvious by the prior art of record. 
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1 1 . Claims 34-36 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for indicating 
allowance of claim 34: Gaessler teaches a circuit that comprises a driver circuit 
and a voltage varying circuit but does not disclose that the circuit further 
comprises a snub stack coupled in parallel to the driver circuit and the current 
varying circuit, the snub stack to produce a fixed voltage drop. This feature in 
combination with the rest of the claim limitations is not anticipated or rendered 
obvious by the prior art of record. 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Dharti H. Patel whose telephone number is 
571-272-8659. The examiner can normally be reached on 8:30am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2800, Ext. 36. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
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Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

DHP 

01/20/2006 





